Abstract. The purpose of this study was to determine the improvement of students
Introduction
Mathematics is one of the subjects learned at every level of education from elementary, middle and high school to college. Mathematics also has an important role in various other disciplines and has a function to develop the human mind. Therefore, students must master mathematics, because mastering mathematics will improve their understanding in other fields. Mathematics can be used as a tool, as a science, as a guide mindset, and also as a form of attitude (Ruseffendi, 2010) .
There are several reasons for the need of students to learn mathematics, among others because mathematics is a means of logical and mathematical thinking, a means of developing creativity, and a means of solving problems in everyday life. It is also confirmed by the Ministry of National Education (2013) that one of the graduate competency standards of mathematics subjects for students of basic education units to be endured while school and do not see it as a rich, enjoyable and worth while experience.
Based on the results of preliminary observations in SMPN 2 Sigli, low students' participation classroom during learning activities and students' low scores of mathematics tests were also caused by the fact that they lack ability to formulate their own ideas and lack courage to express opinions between friends and teachers in their classrooms. This is caused by learning method that is still largely teacher-centered, in which the students are more focused on receiving information from teachers, which in turn, students' mathematical communication skills are less developed. Students also lack confidence to explore and seek information from other sources, and as a result the students' mathematical communication skills are not developed and they have low mathematics learning outcomes. Therefore, teacher needs to apply a learning model that makes make students more active in learning activities and find their own mathematical concepts.
Discovery learning method is method in which students are given a problem to solve and draw conclusions that match the results based on the desired facts in learning. From this statement, Bruner (Prince & Felder, 2006) mentions that students can understand themselves and have more freedom in making conclusion that has been learned through observations. There are some goodness of knowledge gained by discovery learning, including how to thoroughly improve students' mathematical communication skills and the ability to think freely (Dahar, 2011) . Specifically, learning discovery can train students' cognitive skills to find and solve problems without help or depend on others (be independent). In this learning method, students are asked to analyze and manipulate information, not to just accept it.
One of the learning method in question is learning using discovery learning models. Discovery learning model is a way to develop active students learning by finding their own concepts, investigating their own problems, then the results to be obtained are always in the memory of students (Shadiq, 2009) . Discovery learning models encourage students to communicate mathematics by discovering concepts in mathematics that they have never learned before.
Thus, learning mathematics will be more exciting as students can communicate mathematics with thoughts, and fun lessons will also make teacher sable to teach with a slow, calm, and gentle manner. In addition, students will be able to receive the subject matter with pleasure, so that what is conveyed by the teacher will be more accepted quickly and remembered well by students (Djamarah, 2002) . In the phases of discovery learning models stimulation and statement problems students are given the opportunity to express mathematical ideas through oral with confidence in communicating ideas, data collection and data processing students are asked to interpret and evaluate mathematical ideas through writing with curiosity and enthusiasm in solving mathematical problems, verification and generalization students are asked to present mathematical models to well-understood and structured forms of writing and reflect their own performance and reasoning. Moejiono (2002) suggests that learning activities with discovery learning model means students can find information themselves to find solutions to problems. Therefore, students can understand what they have learned and learning will be more attached to memory and the knowledge gained will not disappear from their memories.
The results of previous studies have also proven that model discovery learning can improve mathematical communication skills and student disposition. In line with the results of the study of Tukaryanto (2015) using communication techniques using discovery discovery-learning methods. The method used in learning discovery learning in mathematics learning can improve communication skills and learning motivation. Discovery Learning can improve student learning outcomes and skills of the student invention compared to using traditional learning models. Alex (2013) in their research found that there are significant differences in learning outcomes between students who use discovery learning and students who do not use discovery learning. Discovery learning has great potential to improve student learning outcomes. With that the right choice if researchers conduct research on discovery learning models in building material in junior high school will be able to improve communication skills and mathematical dispositions and can be used to help students develop their abilities Based on the description above, the formulation of the problem are:1) Is the improvement of students' mathematical communication skills taught with discovery learning models better than improving students' mathematical communication skills taught by conventional learning?; 2) Is the increase in students 'mathematical dispositions taught by discovery learning models better than that of conventional learning?; 3) Are there relations between discovery learning models and students' level of mathematical communication skills?; 4) Are there relations between discovery learning models and students' level of mathematical dispositions?.
Research methods
This type of research is categorized into experimental research. The design of this study were implemented in two classes that were chosen randomly. The researchers held different treatments for the two classes, for the experimental learning class by employing discovery learning models, and the control class with conventional learning, then each class was given a pretest to know the initial ability, whether there is a difference between the experimental group and the control group This research was conducted at one of public junior high school in Sigli. The population in this study were eighth grade students of SMP N 2 Sigli. The sample in this study consisted of two classes to be used as objects of research. The 1 st Class is for experimental class and the other one as control class. There were 25 students in the experimental and control class, respectively.
Test results data included results on mathematical communication questions, and student questionnaires included data from students' mathematical disposition scales. The questions that had been made were consulted with the validator to be validated with the aim that there was a match between the question and the indicator of ability to be measured. The validators consisted of two people, namely Magister education mathematics lecturers after the University Syiah Kuala graduate and University Islam Negeri mathematics lecturers. After receiving suggestions and improvements from the validator, then a trial at the school was conducted which aimed to measure the adequacy of time and readability of the questions. Good test questions must go through several stages of assessment including analysis of validity, reliability, differentiation, and level of difficulty.
The data from the communication ability test results from the pretest and posttest scores before the hypothesis testing was first tested, the realized gain. This aimed to see an increase in mathematical communication skills after the treatment was given. Then, the interaction test aimed to see the influence of the learning method given to improve students' communication skills and dispositions. Interaction test was conducted using two-way ANOVA test with the help of SPSS 16.0 with a significant level of α = 0.05.
Results and Discussion
The results of the research and discussion were based on the data obtained at each stage of the research. The data to be processed in this study were quantitative data derived from mathematical communication skills tests. Mathematical communication skills tests were conducted twice, namely before the application of the learning model and after the application of the learning model. This is done to see the difference in the improvement of students' mathematical communication skills both in classes that use discovery learning models and classes that use conventional learning. Data processing used SPSS 16.0 with a significance level of α = 0.05.
As many as 50 students involved in this study were divided into two different classes. There were 25 students in class with discovery learning, and there were 25 students in class with conventional learning. The data analyzed in this study included pretest, posttest, and N-Gain scores of students' mathematical communication skills, which were obtained from class with discovery learning model and class with conventional learning. Pretest was conducted in both classes to determine students' abilities before treatment, while posttest was given after treatment. This aimed to see the difference in the improvement of students' mathematical communication skills after treatment was given. More detailed data was presented in the appendix with descriptive details of the pretest, posttest, and N-Gain scores of the two classes presented in the following The results of the average pretest score of communication skills have a difference of 4.10, as seen in the maximum value of pretest scores mathematical communication skills obtained discovery learning which showed a value of 87.50, while in the class that received conventional learning showed a value of 77.50. Therefore, the average score on pretest scores and N-gain increase in mathematical communication skills to obtain discovery learning was higher than conventional learning.
The disposition questionnaire that had been obtained from the data analyzed in this study included pretest, posttest, and N-Gain scores of students' mathematics dispositions who received discovery learning model learning and class students who obtained conventional learning. Pretest was carried out in both classes to determine students' mathematical disposition before treatment, while posttest was given after treatment. This aimed to see the difference in the increase of students' mathematical dispositions after the treatment was given. More detailed data was presented in the appendix with descriptive details of the pretest, posttest, and N-Gain scores of the two classes presented in the Table 2 as follows. The results of the average pretest score of the mathematics disposition of students had a difference of 7.95, as seen in the maximum value of the pretest score of students' mathematical disposition with discovery learning which showed a value of 86.06, while in the class with conventional learning showed a value of 78.11. The mean scores on pretest scores and N-gain of students' mathematical dispositions showed that thein crease of mathematical dispositions with discovery learning was higher than that of conventional learning.
Hypothesis testing was done using the Independent Samples Test on SPSS16.0 by using a significance level of α = 0.05. The test criteria were: Reject H0 if asymp. Sig <α. The test results can be seen with the details of the test results shown in the following table: 1.046 0.048
The first hypothesis was obtained by N-gain mathematical communication ability with t = 1.046 and Sig. (2-tailed) = 0.048. Since the research conducted a one-sided (1-tailed) hypothesis test, then the sig value. (2-tailed) must be divided into two values Sig.
(1-tailed) = 0.024. Because the value of Sig. (1-tailed) <level of significance (α = 0.05), then Ho was rejected. Thus, it can be concluded that the improvement of students' mathematical communication skills with discovery learning models was better than students with conventional approaches.
Furthermore, the hypothesis that would be proven was the fact that the increase in students' mathematical dispositions taught with discovery learning models would be better than students taught with conventional approaches.
The test used the Independent Samples Test on SPSS 16.0 using a significance level of α = 0.05. The test criteria were to reject H0 if the Sig. <α. Test results can be seen in the appendix with details of the test results shown in the following Table: The second hypothesis analysis obtained N-gain mathematical disposition with a value of t = 2.525 Sig. (2-tailed) = 0.015. Since the research conducted a one-sided (1-tailed) hypothesis test, then the sig value. (2-tailed) must be divided into two values Sig.
(1-tailed) = 0.0075. Because the value of Sig. (1-tailed) <significance level (α = 0.05), then Ho is rejected. Therefore, it can be concluded that the increase in students' mathematical dispositions with discovery learning models was better than students with conventional approaches.
Then the hypothesis to see the interaction between the learning model and the level of students on mathematical communication skills was performed by testing using Univariate analysis (Two Way Annova) in SPSS 20.0 with a significance level of α = 0.05. The testing criteria were: Reject H0 if Asymp.Sig<α. The test results can be seen with the details of the test results shown in the following table: The analysis of the third hypothesis through two-way ANAVA calculations obtained from the sig value., which was obtained from the experimental class was0.253. This value was greater than the level of significance that had been set, which was 0.05. Therefore, based on the testing criteria, H0 was accepted or in other words H1 was rejected. This meant that there was no correlation between discovery learning models and students' level of mathematical communication skills.
Figure 3. Correlation between Learning Model and Student Level in Mathematical Communication Ability
Based on Figure 3 , it can be seen that the improvement result of students' mathematical communication skills between high and low levels were not much different. It can be concluded that there was no correlation between the learning model and the level of students on improving mathematical communication skills. The increasing in students' mathematical communication skills purely influenced by the learning model. In a sense, discovery learning models can be applied to all levels of students in an effort to improve students' mathematical communication skills.
Furthermore, the hypothesis was tested using Univariate analysis (Two Way Annova) in SPSS 20.0 with a significance level of α = 0.05. The testing criteria were: Reject H0 if Asymp.Sig<α. The test results can be seen with the details of the test results shown in the following table: The fourth hypothesis analysis, which was obtained by two-way ANAVA calculation seen from the significant value, obtained 0.575 and this value was greater than the significant level that had been determined, which was 0.05. Therefore, based on the testing criteria, H0 was accepted or in other words H1 was rejected. This meant that there was no correlation between discovery learning models and students' level of mathematical dispositions.
Figure 4. Correlation between Learning Models and Student Levels in Increasing Student Mathematical Disposition
Based on Figure 4 , it can be seen that the increase result in students' mathematical disposition between high and low levels were not much different. It can be concluded that there was no correlation between the learning model and the level of students on increasing mathematical dispositions. This showed that the increase in students' mathematical dispositions was purely influenced by the learning model. In a sense, discovery learning models could be applied to all levels of students as the effort to improve students' mathematical communication skills.
The results of the first hypothesis research concluded that the improvement of students 'mathematical communication skills obtained through discovery learning model was better than the improvement of students' mathematical communication skills obtained through conventional approaches, as reviewed based on the overall students. This was because students who generally showed learning enthusiasm with discovery learning models, they assumed that discovery learning models helped them to easily understand the mathematical material they were learning, and also given the opportunity to express ideas and ideas independently. These results were in accordance with the results of research conducted by Alfieri (2010) that discovery-based methods can improve student learning. Furthermore, the Results were in line with the results of Which (2010) which states that by learning discovery students can learn math concept better where they are involved in the process includes taking a few examples of the mathematics communication, look and test patterns through examples, and generalization their findings with the written word right. So that students can devote their thinking efforts in such tasks and find their own individual learning.
Results of the second hypothesis research concluded that the increase of the students' disposition who experienced learning with discovery learning models were better than students who were taught with conventional models. This was because mathematics learning with the application of discovery learning models made students find out and convey what they know well and also because new things that coordinate students in small groups. Therefore, learning becomes fun, and students were also given the opportunity and encouraged to dare to present the results of his work in front of the class, so that students feel confident in the obtained results. These results were in accordance with the results of research conducted by Sudiani (2016) regarding the mathematical disposition of students who obtain discovery learning models better than the mathematical dispositions of students who obtain expository learning. Other studies that are in line with the results of this study are examined by Crick (2014) The final conclusion is that discovery learning model which is assisted by smart sticker can improve mathematical disposition
The research conducted by Tukaryanto (2015) also supported the findings. The improvement of students' communication skills through an integrated scientific approach to discovery learning models concluded that the approach to discovery learning models in learning mathematics can improve communication skills and learning dispositions.
The third hypothesis in this study concluded that there was no correlation between the learning model and the level of students in improving mathematical communication skills. This explained that the improvement of students' mathematical communication skills was purely influenced by the learning model. Thus, discovery learning models could be applied to all students' levels as the effort to improve students' mathematical communication skills. Juanda's (2014) research results revealed that there was no correlation between the learning model and the level of students' ability to improve their mathematical communication skills. The results of other studies from the study Sibuea (2015) there is no interaction between the learning model and students' initial mathematical abilities towards improving mathematical communication skills and mathematical dispositions of students Finally, the fourth hypothesis in the study concluded that there was no correlation between the learning model and the level of students on students' mathematical dispositions. This can also be interpreted that the increase of students' mathematical dispositions was purely influenced by the learning model. Thus, discovery learning model can be applied to all students' levels as the effort to improve students' mathematical dispositions. This research was in line with the results of Choridah's research (2013) that there was no correlation between students' learning and initial mathematical abilities in improving students' mathematical dispositions. In addition, the results of this study are in line with Widyasari (2016) there is no influence of the interaction between the learning approach and the initial mathematical abilities of students' mathematical disposition abilities.
Improvement of communication skills and mathematical disposition of students who get discovery learning is better than students who get conventional learning. Students do not experience difficulties in learning with discovery learning models in solving communication problems. These difficulties in making a mathematical model to solve the questions given about the explanation of the image, checking the truth of a statement in the form of images and compiling images from known data.
Furthermore, this study shows that there was no interaction between the learning model and the level of students on students' communication and mathematical dispositions. This can also be interpreted as an increase in students' mathematical dispositions purely influenced by discovery learning models. Thus, the discovery learning model can be applied to all levels of students in an effort to improve communication skills and mathematical dispositions of students.
Conclusions
Based on the results of the analysis and discussion described by testing the first hypothesis, it can be concluded that the improvement of students' mathematical communication skills with discovery learning model was better than the improvement of students' mathematical communication skills with conventional learning. The increase of students' mathematical disposition with discovery learning models was better than the increaseof students' mathematical disposition with conventional learning. There was no correlation between the learning model and the grouping of students on the improvement of mathematical communication skills. There was no correlation between the learning model and the grouping of students on improving students' mathematical dispositions.
The suggestions based on the results of the study indicate that discovery learning improves students' mathematical communication skills better than conventional learning, but the average score obtained still needs to be improved. In order to achieve more optimal results, it is necessary to improve learning activities and also student activity sheets that lead to communication activities and discovery. This research can be a reference to continue to develop students' mathematical communication skills by applying other high-level mathematical communication indicators. Students need to be given more varied and challenging practice questions and require students to give reasons for the problem solving process, as well as time for longer training. Therefore, it can encourage students to achieve good results in mathematical communication and the expected mathematical disposition behavior.
